A juxtaposition of the key ideas in Hyman Minsky's writings against passages from the Financial Crisis Inquiry Commission makes clear that Minsky's main ideas about economic instability were prescient. Nevertheless, Minsky did not provide a well defined model of his framework, which might be one of the reasons his ideas have not been more readily accepted by economists, policy makers, and the media. In addition, behavioral economics was not well developed during most of Minsky's career, and he did not provide a strong psychological foundation for his assertions about behavior. This paper uses ideas from behavioral economics to extend the treatment of psychology in Minsky's framework as well as the role psychology has played in limiting the influence of his work.
Introduction
There are two psychological dimensions to Hyman Minsky's insightful analysis of financial instability. The first involves the psychological traits of economic agents, in both public and private sectors, which generate the instability characterized by booms and busts (Shefrin and Statman, 2012) . The second involves the psychological traits of economists, politicians, and members of the media who in the main have resisted Minsky's analysis. The purpose of this paper is to highlight both dimensions.
The main ingredients of the global financial crisis are delineated in the report of the Financial Crisis Inquiry Commission (FCIC, 2011) . The mix includes a bubble in housing prices, loose lending practices in the mortgage market, innovation and rapid growth of mortgage-based derivatives, and lax regulation of financial markets. All of these, and more, comprise key elements of Minsky's instability framework. This paper is organized around the main elements in Minsky's dynamic, and juxtaposes direct quotations from Minsky with illustrative excerpts from the FCIC report. The quotations help to make clear the tone and emphasis in his writings. The excerpts help to make clear how relevant is Minsky's framework to understanding the global financial crisis that unfolded more than ten years after his death. In effect, the global financial crisis that erupted in 2008 was a major out of sample test for Minsky's ideas.
Lying at the heart of the Minsky dynamic is a concept Minsky called "Ponzi finance." Ponzi finance features debt financing for assets where full repayment of the debt only occurs if there is sufficient growth in the price of the assets. Signicantly, Ponzi finance is what Minsky believes sustains asset pricing bubbles, up to the point at which they burst. Minsky's discussion does not emphasize the degree to which decisions about Ponzi finance are impacted by psychological elements. Indeed, one of the purposes of this paper is to do so, drawing on examples from the financial crisis.
One of the most important psychological elements that applies to Minsky's perspective is the extent to which financial crises are unavoidable. The behavioral decision literature is replete with studies demonstrating the extent to which heuristics and biases are hard wired into human cognitive processes. This paper discusses how this literature adds to Minsky's perspective, using examples from the financial crisis to illustrate. Although Minsky suggests that economic stability is unattainable, he does offer policy recommendations that can help mitigate the extent of instability. In this regard, the Fed has identified as one of the main lessons from the financial crisis, the importance of placing financial market regulation on an equal footing to monetary policy. Notably, this was one of Minsky's four major policy recommendations.
Another of Minsky's four policy objectives involved employment policy. Minsky was raised in a socialist, Jewish environment in Chicago, and his perspective reflects his background. He writes: " [T] he humane objective of stabilization policy is to achieve a close approximation to full employment … [with] demand for labor being at a floor or minimum wage that does not depend upon long-and short-run profit expectations of business." p. 343
The final issue discussed in the paper concerns the reaction to Minsky's work, not only during his lifetime, but in the wake of the financial crisis.
The paper is organized as follows. Section 2 describes eight of the main elements in Minsky's perspective. Section 3 juxtaposes quotations from Minsky (1986) with excerpts from the FCIC report. Section 4 discusses advances in behavioral finance that elucidate the psychological phenomena that are critical to economic instability. Section 5 describes the reaction to Minsky's ideas. Section 6 concludes.
Eight Elements in Minsky's Perspective
The global financial crisis drew attention to Minsky's analysis of economic instability, which during his lifetime received limited attention from mainstream economists, policy makers, and members of the media. In this section, I provide a short description of eight key elements which Minsky (1986) highlighted as contributing to instability.
New era thinking:
Minsky told us that during an economic boom with rising asset values, people concoct new era explanations, consistent with free market ideology, to justify the inflated asset prices.
Regulatory failure:
Minsky suggests that during booms, free market ideology permeates the mindset of regulators. In this regard, he was very concerned that the Fed was overly focused on monetary policy at the expense of overseeing the quality of lending in financial markets. This focus, he suggested, would lead regulators to fail at their task.
Runs on financial institutions and markets:
Economic booms do not last forever, and booms themselves tend to generate increases in interest rates which eventually bring booms to an end. If leverage and Ponzi finance have been strong during the boom, Minsky tells us that the bust which follows will tend to feature runs on financial institutions and markets for short-term debt such as commercial paper.
Too big to fail:
Large busts threaten the existence of many large financial institutions and other large firms, some of whom require large scale government assistance in order to survive. Moreover, some of those institutions are beneficiaries of this assistance precisely because they are too big to fail. Minksy called this approach "contingency socialism," pointing out that many financial institutions will wind up with weakened balance sheets as a result of the bust.
All eight of the Minsky elements described above were major features of the global financial crisis. Of course, Minsky died more than a decade before the financial crisis, and so he fashioned his ideas on earlier crises such as the credit crunch of 1966, the liquidity squeeze of 1970, the REIT crisis of 1974, the recession of 1975, and the failures of banks such as Franklin National and Penn Square.
The dates of these events are notable. Minsky argued that because of prudent decisions about leverage, risk, and government policy, the fifteen year period 1945-1960 was stable. However, he suggested that beginning in 1960, leverage levels and risk began to rise, eventually becoming excessive, so that the economy became more fragile and prone to instability.
Minsky's insights about the causes of the instability that prevailed between 1960 and 1985 were so apparent in the global financial crisis that the latter is described came to be described as a "Minsky moment." The phrase "Minsky moment" originated with PIMCO economist Paul McCulley in reference to the Asian debt crisis of 1997, and appears in a Wall Street Journal quote on the cover of the reprinted edition of Minsky's 1986 book. The next section juxtaposes passages from Minsky's book with excerpts from the report of the Financial Crisis Inquiry Commission that investigated the causes of the global financial crisis. This juxtaposition allows Minsky to speak for himself, and because his writings occurred two decades before the financial crisis, to demonstrate the extent to which his insights are prophetic. The juxtapositions are organized along the lines of the eight elements described above.
One of the examples Minsky mentions, and which appears in one of the quoted passages, is the 1982 failure of Penn Square Bank, whose history illustrates one of Minsky's key points about financial crises leaving financial institutions with weakened balance sheets. During the late 1970s and early 1980s Penn Square Bank was a small commercial bank located in Oklahoma City, which invested in high-risk energy loans. Between 1974 and 1982 , the price of oil rose dramatically and Penn Square grew rapidly. Indeed, many of Penn Square's deposits came from other banks, which made it systemically important. However, in the early 1980s a glut of oil led to falling oil prices, which severely reduced the value of Penn Square's assets.
In July 1982, Penn Square Bank failed, and many of its depositors who held high interestrate, uninsured, jumbo certificates of deposit lost money. Included in this group were Continental Illinois National Bank and Trust Company of Chicago, both of which collapsed after having to write down hundreds of millions in loans that they purchased from Penn Square. Among the other banks who sustained major losses was Seattle First National Bank. Because of these losses, Seattle First was forced into a merger with Bank of America, and Minsky mentions that Bank of America's balance sheet was severely weakened by the acquisition.
The passage involving Penn Square appears below in the passages about too big to fail. One thing that makes the passages notable is Minsky's mention of Bank of America's balance sheet having been made weaker by the risky decisions at Penn Square, which ultimately led Bank of America to acquire Seattle First. One can only speculate what Minsky would have said about more recent events involving Bank of America's financial crisis acquisitions of Countrywide Financial and Merrill Lynch a quarter century after Seattle First. However, there is good reason to think that he would point to the systemic rankings of the Volatility Lab at New York University which, at the end of 2012, ranked Bank of America as the systemically riskiest financial firm in the U.S.
In the next section, I assume that readers are generally familiar with the main events associated with the global financial crisis.
Minsky and FCIC Juxtaposed
The most comprehensive analysis of the financial crisis is the report by the Financial Crisis Inquiry Commission (FCIC, 2011) . The FCIC documents that the global financial crisis that erupted in 2008 featured high leverage across the economy, a large shadow banking system, a boom in housing construction and bubble in housing prices, innovation in mortgage products such as limited documentation loans in the subprime market, adjustable rate mortgages with low teaser rates and very high subsequent rates, an associated securitization process featuring collateralized debt obligations (CDOs) and credit default swaps (CDSs), deregulation in financial services, two runs on commercial paper, and an eventual deep recession requiring drastic remedial government action in the form of a extremely high deficit, and major intervention by the Federal Reserve. Notably, the FCIC points out that the subprime housing market at the heart of the crisis was relatively small, but its potency stemmed from the manner in which financial institutions took concentrated positions in pools of securitized subprime debt, with little capital coverage. These actions led to the demise of some financial firms, and the rescue of other financial firms deemed too big to fail. Government intervention also rescued failing automobile firms, which were deemed either too big or too important to fail.
This section provides a juxtaposition of excerpts from Minsky (1986) and excerpts from the FCIC, organized into eight key elements described in the previous section, to enable readers to see for themselves how prescient were Minsky's insights in respect to the causes and consequences of the financial crisis. For example, the first quotation from Minsky below refers to the ratio of financial net worth to total liabilities for commercial banks and the debt-to-income ratio for households. This is contrasted with statements from the FCIC about leverage in financial institutions and households in the period leading up to the financial crisis. Between 1950 and 1960 
Leverage

Minsky
[I]n the early 1960s the mode of behavior of the financial system underwent significant transformation-became more speculative-and that this change tended to accelerate the trend toward fragile finance. As a result, the performance of the economy during the first fifteen years of the 1960s is more unstable that it was during the first fifteen years of the postwar era, with a tendency to higher rates of inflation and unemployment.
Institutional changes also contribute to the transformation of the financial structure; from 1960 to 1974 fringe banking institutions and practices-such as business lending by finance companies, the issue of commercial paper by corporations, REITs and nonmember commercial banks-have grown relative to other elements of the financial system.
As fringe banking institutions have grown, member banks -and especially the large money-market banks -have become their de factor lenders of last resort through relations that are often formalized by lines of credit. p. 96.
FCIC
In the early part of the 20th century, we erected a series of protections-the Federal Reserve as a lender of last resort, federal deposit insurance, ample regulations-to provide a bulwark against the panics that had regularly plagued America's banking system in the 19th century. Yet, over the past 30-plus years, we permitted the growth of a shadow banking system-opaque and laden with short-term debt-that rivaled the size of the traditional banking system. Key components of the market-for example, the multitrillion-dollar repo lending market, off-balance-sheet entities, and the use of over-the-counter derivatives-were hidden from view, without the protections we had constructed to prevent financial meltdowns. We had a 21st-century financial system with 19th-century safeguards. p. xx
Hedge, Speculative and Ponzi Finance Minsky
There are three types of financing of positions in assets that can be identified in the financial structure of our system: hedge, speculative, and Ponzi finance. These financing regimes are characterized by different relations between cash payment commitments on debt and expected cash receipts due to the quasirents earned by capital assets or the debtor contractual commitments on owned financial instruments.
Hedge-financing instruments and their bankers … expect the cash flow from operating capital assets (or from owning financial contracts) to be more than sufficient to meet contractual payment commitments now and in the future… Speculative-financing units, and their bankers, expect the cash flows to the unit from operating assets (or from owning financial contracts) to be less than the cash payment commitments in some, typically near-term, periods. However, if cash receipts and payments are separated into income and return of principal components (as for example, monthly payments on a fully amortized home mortgage are separated), then the expected income receipts exceed the income (interest) payments on existing commitments in every period… Speculative financing involves the rolling over of maturing debt… A Ponzi-financing unit is similar to a speculative financing unit in that, for some near-term periods, the cash payment commitments exceed the expected cash receipts on account of owned assets. However, for at least some near-term
FCIC
Subprime mortgages rose from 8% of mortgage originations in 2003 to 20% in 2005. About 70% of subprime borrowers used hybrid adjustable-rate mortgages (ARMs) such as 2/28s and 3/27s-mortgages whose low "teaser" rate lasts for the first two or three years, and then adjusts periodically thereafter. Prime borrowers also used more alternative mortgages. The dollar volume of Alt-A securitization rose almost 350% from 2003 to 2005. In general, these loans made borrowers' monthly mortgage payments on ever more expensive homes affordable-at least initially. Popular Alt-A products included interest-only mortgages and paymentoption ARMs. Option ARMs let borrowers pick their payment each month, including payments that actually increased the principal-any shortfall on the interest payment was added to the principal, something called negative amortization. If the balance got large enough, the loan would convert to a fixed-rate mortgage, increasing the monthly payment-perhaps dramatically. Option ARMs rose from 2% of mortgages in 2003 to 20% in 2006. p. 105 The general view … was that some of the underlying mortgages "were structured to fail, [but] that all the borrowers would basically be bailed out as long as real estate prices went up. p. 200
When the housing and mortgage markets cratered, the lack of transparency, the extraordinary debt loads, the short-term loans, and the risky assets all came home to roost. What resulted was panic. We had reaped what we had sown. p. xx. periods, the cash payment commitments on income account exceed the expected cash payment receipts on income account… so that the face value of the outstanding debt increases; Ponzi units capitalize interest into their liability structure. ..
Debtors and bankers engaged in speculative and Ponzi finance expect payment commitments on debts to be met by refinancing, increasing debts, or running down superfluous stocks of financial assets. pp. 230-232
The mixture of hedge, speculative, and Ponzi finance in an economy is a major determinant of its stability. The existence of a large component of positions financed in a speculative or a Ponzi manner is necessary for financial instability.
Rising Asset Values and Shift to Speculative-and Ponzi-Financing 1 Minsky
In a system dominated by hedge finance, the pattern of interest rates (short-term rates being significantly lower than long-term rates) are such that profits can be made by intruding speculative arrangements. The intrusion of speculative relations into a system of mainly hedging financing of positions increases the demand for assets and therefore raises asset values-that is, it leads to capital gains. A regime in which capital gains are being earned and are expected is a favorable environment for engaging in speculative and Ponzi finance. Profit opportunities within a robust financial structure make the shift from robustness to fragility an endogenous phenomenon.
In the aftermath of a financial crisis, bankers and businessmen who have been burned shy away from speculative and Ponzi financing. p. 234
In a world dominated by hedge finance and in which little value is placed on liquidity because it is so plentiful, the interest rate structure yields profit opportunities in financing positions in capital assets by using short-term liabilities. .. If investment and the government deficit generate ample profits in an economy with a robust financial structure, short-term interest rates on secure investments will be significantly lower than the yield from owning capital.
… The existence of a wide spectrum of financial instruments by which bankers can raise money means that bankers are able to finance capital-asset holdings and Historically, 2/28s or 3/27s, also known as hybrid ARMs, let credit-impaired borrowers repair their credit. During the first two or three years, a lower interest rate meant a manageable payment schedule and enabled borrowers to demonstrate they could make timely payments… But as house prices rose after 2000, the 2/28s and 3/27s acquired a new role: helping to get people into homes or to move up to bigger homes. "As homes got less and less affordable, you would adjust for the affordability in the mortgage because you couldn't really adjust people's income," Andrew Davidson, the president of Andrew
Davidson & Co. and a veteran of the mortgage markets, told the FCIC. Lenders qualified borrowers at low teaser rates, with little thought to what might happen when rates reset. Hybrid ARMs became the workhorses of the subprime securitization market. pp. 105-106 investment whenever the structure of asset prices and interest rates makes it profitable to do so… pp. 234-235 … during good time the interactions between bankers and their borrowing customers increase the weight of assets reflecting speculative and Ponzi finance in the balance sheet of banks. As a result, the financial system evolves from an initial robustness toward fragility, and continuous control and periodic reform … are needed to prevent the development of a financially unstable economy … p. 354
The existence of profit opportunities does not necessarily mean that fragile financing patterns will emerge immediately... The ruling borrower's and lender's risk sets limits upon the rapidity with which the opportunities for profits through liability management are exploited… Another barrier to the quick exploitation of interest rate differentials in the aftermath of a financial trauma lies in the need to develop institutions that can absorb the preferred liabilities of holders of capital assets and emit instruments that satisfy the need of wealth owners or other financial institutions for liquidity or value assuredness. Bankers-using the term generically to include various financialmarket operators-are always seeking to innovate in financial usages.
A third barrier to the immediate emergence of fragile financing patterns once profit opportunities from speculative and Ponzi finance exist is the need for assured refinancing by organizations engaging in speculative finance… The speed at which financial innovations such as commercial paper occur and spread is a governor that regulates the pace of movement out of hedge and into speculative finance. pp. In the first decade of the 21st century, a previously obscure financial product called the collateralized debt obligation, or CDO, transformed the mortgage market by creating a new source of demand for the lower-rated tranches of mortgage-backed securities.
Still, it was not obvious that a pool of mortgage-backed securities rated BBB could be transformed into a new security that is mostly rated triple-A. But math made it so. The securities firms arguedand the rating agencies agreed-that if they pooled many BBB rated mortgage-backed securities, they would create additional diversification benefits.
234-235.
The rating agencies believed that those diversification benefits were significantthat if one security went bad, the second had only a very small chance of going bad at the same time. And as long as losses were limited, only those investors at the bottom would lose money. They would absorb the blow, and the other investors would continue to get paid. p. 125
But when the housing market went south, the models on which CDOs were based proved tragically wrong. The mortgagebacked securities turned out to be highly correlated-meaning they performed similarly. Across the country, in regions where subprime and Alt-A mortgages were heavily concentrated, borrowers would default in large numbers. This was not how it was supposed to work. Losses in one region were supposed to be offset by successful loans in another region.
The greatest losses would be experienced by big CDO arrangers such as Citigroup, Merrill Lynch, and UBS, and by financial guarantors such as AIG, Ambac, and MBIA. These players had believed their own models and retained exposure to what were understood to be the least risky tranches of the CDOs: those rated triple-A or even "super-senior," which were assumed to be safer than triple-A-rated tranches. p. 129
Economic Ideology During a Boom Minsky
As a previous financial crisis recedes in time, it is quite natural for central bankers, government officials, bankers, businessmen, and even economists to believe that a new era has arrived. Cassandra-like warnings that nothing basic has changed, that there is a financialbreaking point that will lead to a deep depression, are naturally ignored in these circumstances… Endogenous forces make a situation dominated by hedge finance unstable, and endogenous disequilibrating forces will become greater as the weight of speculative and Ponzi finance increases. pp. 237-238
As financial and product markets react to profit opportunities in an investment boom, the demand for financing increases interest rates… Rising interest rates diminish or eliminate the margins of safety that make the financing of investment possible. This tends to force units to decrease investment or sell out positions. p. 239 Members and staff had difficulty developing a consensus on whether housing prices were overvalued and "it was hard for many FOMC participants … to ascribe substantial conviction to the proposition that overvaluation in the housing market posed the major systemic risks that we now know it did," according to a letter from Fed Chairman Ben Bernanke to the FCIC. "The national mortgage system might bend but will likely not break," and "neither borrowers nor lenders appeared particularly shaky," one presentation argued, according to the letter. In discussions about nontraditional mortgage products, the argument was made that "interest-only mortgages are not an especially sinister development," and their risks "could be cushioned by large down payments." The presentation also noted that while loan-to-value ratios were rising on a portion of interest-only loans, the ratios for most remained around 80%. Another presentation suggested that housing market activity could be the result of "solid fundamentals." Yet another presentation concluded that the impact of changes in household wealth on spending would be "perhaps only half as large as that of the 1990s stock bubble." Most FOMC participants agreed "the probability of spillovers to financial institutions seemed moderate."
FCIC
As one recent study argues, many The standard analysis of banking has led to a game that is played by central banks, henceforth to be called the authorities, and profit-seeking banks. In this game, the authorities impose interest rates and reserve regulations and operate in money markets to get what they consider to be the right amount of money, and the banks invent and innovate in order to circumvent the authorities. The authorities may constrain the rate of growth of the reserve base, but the banking and financial structure determines the efficacy of reserves.
This is an unfair game. The entrepreneurs of the banking community have much more at stake than the bureaucrats of the central banks. In the postwar period, the initiative has been with the banking community, and the authorities have been "surprised" by changes in the way financial markets operate. The profit-seeking bankers almost always win their game with the authorities, but, in winning, the banking community destabilizes the economy; the true losers are those who are hurt by unemployment
Where were the regulators? Declining underwriting standards and new mortgage products had been on regulators' radar screens in the years before the crisis, but disagreements among the agencies and their traditional preference for minimal interference delayed action. p. 171. Supervisors had, since the 1990s, followed a "risk-focused" approach that relied extensively on banks' own internal risk management systems. "As internal systems improve, the basic thrust of the examination process should shift from largely duplicating many activities already conducted within the bank to providing constructive feedback that the bank can use to enhance further the quality of its riskmanagement systems," Chairman Greenspan had said in 1999. Across agencies, there was a "historic vision, historic approach, that a lighter hand at regulation was the appropriate way to and inflation. p. 279
Today's standard theory argues that the authorities should focus on the money supply and should operate to achieve a constant rate of growth of this construct…The money supply blinders worn by authorities in effect dismiss the ways in which portfolio transformations occur and how they affect the stability of the economy. The erosion of bank equity bases, the growth of liability management banking, and the greater use of covert liabilities are virtually ignored until financial markets tend to break down. At this time, the Federal Reserve's original reason for being comes into play-and the Federal Reserve, acting as lender of last resort, pumps reserves into the banking system and refinances banks in order to prevent a breakdown of the financing system. p. 280
regulate," Eugene Ludwig, comptroller of the currency from 1993 to 1998, told the FCIC, referring to the Gramm-LeachBliley Act in 1999. The New York Fed, in a "lessons-learned" analysis after the crisis, pointed to the mistaken belief that "markets will always self-correct." "A deference to the self-correcting property of markets inhibited supervisors from imposing prescriptive views on banks," the report concluded.
[Richard Spillenkothen was the Fed's director of Banking Supervision and Regulation from 1991 to 2006.] Spillenkothen said that one of the regulators' biggest mistakes was their "acceptance of Basel II premises," which he described as displaying "an excessive faith in internal bank risk models, an infatuation with the specious accuracy of complex quantitative risk measurement techniques, and a willingness (at least in the early days of Basel II) to tolerate a reduction in regulatory capital in return for the prospect of better risk management and greater risk-sensitivity.
But too little was done, and too late, because of interagency discord, industry pushback, and a widely held view that market participants had the situation well in hand. Fed staff replied that the GSEs were not large purchasers of private label securities.
In the spring of 2006, the FOMC would again discuss risks in the housing and mortgage markets and express nervousness about the growing "ingenuity" of the mortgage sector. One participant noted that negative amortization loans had the pernicious effect of stripping equity and wealth from homeowners and raised concerns about nontraditional lending practices that seemed based on the presumption of continued increases in home prices. 
Busts and Runs on Commercial Paper Minsky
REITs were the boom financial industry of the early 1970s. These organizations are a creature of the tax laws -if they pay 90 percent of their earnings in dividends, they do not have to pay a corporate income tax…
Although a REIT could wholly own and operate real estate, that was a rarity; the REITs that financed construction were heavily indebted. .. As the REIT business exploded in the early 1970s, the industry depended ever more heavily on short-term financing; this made profits and the market value of REITs equity shares vulnerable to runups in interest rates. p. 68
Accrued income poses a dilemma for REITs. Income is accruing; they need to pay 90 percent of earnings in dividends to retain their tax advantage, but there is no cash flow. In these circumstances, the REITs have to borrow in order to pay dividends… Borrowing in order to pay dividends is one form Ponzi finance … takes. The run-up of interest rates, construction delays, and excess supply of finished apartments that developed in 1974 so compromised the capital of REITs that they found it difficult to sell commercial paper. REIT commercial paper fell from $4 billion in 1973 to less than $1 billion in 1974. p. 70.
The only available source of funds to REITs in 1974 was the commercial banks, which in that year increased lending to REITs to $11.5 billion from the $7.0 billion at the end of 1973. Banks were accepting paper from institutions that could no longer
FCIC
Subprime and Alt-A mortgage-backed securities depended on a complex supply chain, largely funded through short-term lending in the commercial paper and repo market-which would become critical as the financial crisis began to unfold in 2007. These loans were increasingly collateralized not by Treasuries and GSE securities but by highly rated mortgage securities backed by increasingly risky loans. Independent mortgage originators such as Ameriquest and New Centurywithout access to deposits-typically relied on financing to originate mortgages from warehouse lines of credit extended by banks, from their own commercial paper programs, or from money borrowed in the repo market. p. 113.
Commercial banks used commercial paper, in part, for regulatory arbitrage. When banks kept mortgages on their balance sheets, regulators required them to hold 4% in capital to protect against loss. When banks put mortgages into off-balance-sheet entities such as commercial paper programs, there was no capital charge (in 2004, a small charge was imposed). But to make the deals work for investors, banks had to provide liquidity support to these programs, for which they earned a fee. This liquidity support meant that the bank would purchase, at a previously set price, any commercial paper that investors were unwilling to buy when it came up for renewal. During the financial crisis these promises had to be kept, eventually putting substantial pressure on banks' balance sheets. p. 114. Meanwhile, nervous market participants were looking under every rock for any sign of hidden or latent subprime exposure. In late July, they found it in the market for asset backed commercial paper (ABCP), a crucial, usually boring backwater of the financial sector.
This kind of financing allowed companies to raise money by borrowing against highquality, short-term assets. By mid-2007, hundreds of billions out of the $1.2 trillion U.S. ABCP market were backed by mortgage-related assets, including some with subprime exposure… When the mortgage securities market dried up and money market mutual funds became skittish about broad categories of ABCP, the banks would be required under these liquidity puts to stand behind the paper and bring the assets onto their balance sheets, transferring losses back into the commercial banking system. In some cases, to protect relationships with investors, banks would support programs they had sponsored even when they had made no prior commitment to do so. p. 246.
Soon, panic seized the short-term funding markets-even those that were not exposed to risky mortgages. "There was a recognition, I'd say an acute recognition, that potentially some of the asset-backed commercial paper conduits could have exposure to those areas. As a result, investors in general-without even looking into the underlying assets-decided 'I don't want to be in any asset-backed commercial paper, I don't want to invest in a fund that may have those positions,'" Steven Meier, global cash investment officer at State Street Global Advisors, testified to the FCIC.
From its peak of $1.2 [trillion] on August 8, the asset backed commercial paper market would decline by almost $400 billion by the end of 2007. p. 248.
Too Big to Fail Minsky
The United States has a type of contingency socialism, in which the liabilities of particular organizations are protected either by overt government intervention or by the grant of monopoly price setting powers.
Financial reform needs to confront the public nature of much that is private. Big or giant corporations carry an implied public guarantee (i.e., contingency liability) on their debts. This introduces a financing bias favoring giant corporations and giant banks, for the implicit public liability leads to preferred market treatment. p. 354 … Consequently, the already weakened portfolios of some banks are made even weaker when these banks act as proximate lender of last resort to fringe institutions. Furthermore, a succession of episodes in which giant money-market banks bail out fringe banks is likely to result in a cumulative debilitation of the giant banks; Bank of America was not necessarily strengthened when it absorbed Seafirst of Seattle in the aftermath of the Penn Square fiasco of 1982.
The potential for a domino effect, which can cause a serious disruption, is implicit in a hierarchical financial pattern. The introduction of additional layering in finance, together with the invention of new instruments designed to make credit available by tapping pools of liquidity, is evidence, beyond that revealed by the financial data itself, of the increased fragility of the system. p. 97
When a Chrysler is bankrupt, the bankruptcy should be handled by a
FCIC
From 1998 to 2007, the combined assets of the five largest U.S. banks-Bank of America, Citigroup, JP Morgan, Wachovia, and Wells Fargo-more than tripled, from $2.2 trillion to $6.8 trillion. p.53.
During a hearing on the rescue of Continental Illinois, Comptroller of the Currency C. Todd Conover stated that federal regulators would not allow the 11 largest "money center banks" to fail. This was a new regulatory principle, and within moments it had a catchy name.
Representative Stewart McKinney of Connecticut responded, "We have a new kind of bank. It is called 'too big to fail'-TBTF-and it is a wonderful bank." p. 37.
Just as Bernanke thought the spillovers from a housing market crash would be contained, so too policymakers, regulators, and financial executives did not understand how dangerously exposed major firms and markets had become to the potential contagion from these risky financial instruments. As the housing market began to turn, they scrambled to understand the rapid deterioration in the financial system and respond as losses in one part of that system would ricochet to others. 
Psychology in Minsky's Perspective
Minsky argued that financial crises are endemic to capitalism, and therefore unavoidable. I would argue that he is probably correct, and that history supports his view, certainly the out of sample events that occurred after his death. I would also argue that the key forces leading to instability are largely psychological, but that Minsky lacked the behavioral vocabulary to identify most of the key psychological phenomena involved.
Excessive Optimism
In 1986, when Minsky's book on economic instability was published, behavioral economics and behavioral finance were in their infancy. Therefore, it is hardly surprising that specific psychological concepts play little role in his discussion, although he certainly alludes to the role of psychology. In this regard, the term he uses to encapsulate psychological concepts appears to be "euphoria." To see how he uses the term in context, consider the following quotation:
[S]uccess breeds a disregard of the possibility of failure; the absence of serious financial difficulties over a substantial period of time leads to the development of a euphoric economy in which the increasing short-term financing of long positions becomes a normal way of life." p. 237
This quotation suggests that Minsky's use of euphoria closely corresponds to the notion of excessive optimism in the behavioral approach, also known as irrational exuberance. Excessive, or unrealistic, optimism involves biased probabilities in which the likelihood attached to favorable events is too high and correspondingly the likelihood attached to unfavorable events is too low. Minsky's point about the absence of serious financial difficulties leading to a euphoric economy can be understood as the "hot hand effect" in which an economy which has recently been hot will continue to be hot. Notably, the psychology literature documents the existence of a predisposition towards being excessively optimistic (Weinstein, 1980 ).
Minsky's quotation just above involves his concern about the dangers of mismatching maturities, and financing long-term assets with short-term liabilities. A key aspect of these dangers involves Ponzi finance, whereby full repayment of principal and interest only occurs if there is sufficient price appreciation on the underlying asset, which a bubble threatens. That is why Minsky favors hedge financing, meaning financing in which the underlying cash flows generated by the asset, rather than price appreciation, provide the means of paying promised interest and repayment of principal. With this in mind, consider the following quotation from Minsky, which again uses the term euphoria.
In this passage, Minsky is effectively stating his view that risks associated with hedge financing tend to be systematic rather than idiosyncratic, unless expectations feature unrealistic optimism. Foote, Gerardi, and Willen (2012) document excessive optimism about housing prices, describing how many decision makers correctly understood the consequences attached to a decline in housing prices, but failed to appreciate its likelihood or severity.
Excessive optimism is but one of the psychological phenomena that impacted economic decisions in the leadup to the financial crisis. To round out this section, I describe other phenomena that played key roles in the development of the financial crisis, which I discussed in previous work (Shefrin, 2010) . The phenomena in question include overconfidence, aversion to a sure loss, confirmation bias, representativeness, (Kahneman, 2011) , and aspiration based risk taking (Lopes, 1987) .
Overconfidence
The primary effect of overconfidence on financial decision tasks is the underestimation of risk. In this regard, consider the following excerpts from the FCIC report:
The CDO machine had become self-fueling. Senior executives-particularly at three of the leading promoters of CDOs, Citigroup, Merrill Lynch, and UBS-apparently did not accept or perhaps even understand the risks inherent in the products they were creating. p. 188
But it would become clear during the crisis that some of the highest leverage was created by companies such as Merrill, Citigroup, and AIG when they retained or purchased the triple-A and super-senior tranches of CDOs with little or no capital backing. p. 135
Aversion to as Sure Loss
Aversion to a sure loss is the tendency to be risk seeking in the domain of losses. In this respect, consider how the FCIC describes the framing of the decision task at Fannie Mae as the firm began to lose market share.
In 2005, while Countrywide, Citigroup, Lehman, and many others in the mortgage and CDO businesses were going into overdrive, executives at the two behemoth GSEs, Fannie and Freddie, worried they were being left behind… "The risk in the environment has accelerated dramatically," Thomas Lund, Fannie's head of single-family lending, told fellow senior officers at a strategic planning meeting on June 27, 2005. In a bulleted list, he ticked off changes in the market: the "proliferation of higher risk alternative mortgage products, growing concern about housing bubbles, growing concerns about borrowers taking on increased risks and higher debt, [and] aggressive risk layering."
"We face two stark choices: stay the course [or] meet the market where the market is," Lund said. p. 178
Fannie Mae chose to accept the risk of meeting the market where the market was, and subsequently went into receivership after making record losses.
Confirmation Bias
Confirmation bias is the tendency to overweight information that confirms one's existing view, but to ignore information which disconfirms that view. The following excerpt illustrates:
And Merrill continued to push its CDO business despite signals that the market was weakening. As late as the spring of 2006, when AIG stopped insuring even the very safest, super-senior CDO tranches for Merrill and others, it did not reconsider its strategy. p. 204
Representativeness
Representativeness is the tendency to place excessive emphasis on stereotypes when making judgments. The following excerpt pertains to the contrast between the stereotypic proportions of subprime mortgages in the CDOs and the CDOs for which AIG was selling protection.
Told by a consultant, Gary Gorton, that the "multisector" CDOs on which AIG was selling credit default swaps consisted mainly of mortgage-backed securities with less than 10% subprime and Alt-A mortgages, [AIG executive Gene] Park asked Adam Budnick, another AIG employee, for verification. Budnick double checked and returned to say, according to Park, "'I can't believe it. You know, it's like 80 or 90%.'" Reviewing the portfolio-and thinking about a friend who had received 100% financing for his new home after losing his job-Park said, "This is horrendous business. We should get out of it." p. 200
Aspiration Based Risk Taking
Aspiration based risk taking highlights the role of aspiration levels on risk tolerance. The following passage from the FCIC illustrates how being below aspiration can induce high tolerance for risk. After Ricciardi left, Kim instructed the rest of the team to do "whatever it takes" not just to maintain market share but also to take over the number one ranking, former employees said in a complaint filed against Merrill Lynch. p. 202
Reaction to Minsky's Work
Reaction to Minsky's work has been mixed. (Keen, 1995) which he has updated (Keen, 2012 Viewed as a meme, Minsky's ideas appear to be non-contagious, in the sense of Lynch's contagion theory (Lynch, 1996) : Contagion theory explains how ideas, such as religious principles, capture "hosts," meaning people who accept the ideas and propagate them.
The failure of Minsky's ideas to capture hosts seems quite widespread among policy makers, economists, and the media. There is no mention of his name in the FCIC report. Searches for his name in the websites for NPR and PBS come back empty. The Wall Street Journal, which did use the term "Minsky moment" (Lahart, 2007) and is quoted on the jacket cover of the reprint of his book, only mentions Minsky in ten articles between 1987 and 2012. Of these, half occurred before the financial crisis, and only two appeared after the Lehman bankruptcy in September 2008. Although some economists cite Minsky (Field, 2011) , most in both the Keynesian camp and the neoclassical free market camp tend not to cite him. A prominent example is Reinhart and Rogoff (2009), a major work on economic instability. Even Minsky's former teaching assistant, journalist Justin Fox, wrote critically about some of his ideas in an article for Time magazine (Fox, 2009 ).
To be sure, Minsky did not consider himself to be either Keynesian or neoclassical. Indeed, he was quite critical of both groups, which given the sociological structure of academic communities and the manner in which academic research is done, might explain why he failed to impact his contemporaries in a major way. He criticized neoclassical economists for their belief that markets were self-correcting, and he criticized Keynesians for omitting some of Keynes's insights about the contribution of the financial sector to economic instability.
Akerlof and Shiller (2009) discuss behavioral macroeconomic elements in the financial crisis, choosing Keynes's term "animal spirits" as the title of their book. Keynes used the term "animal spirits" to describe decisions to take action that stem from intuition and instinct rather than rational calculation. Although Akerlof and Shiller do cite Minsky several times, they appear only to do so in the endnotes. Therefore, their book does not convey Minsky's overall perspective on the cause of economic instability.
I would point out that many policy makers, economists, and media editors would disagree with Minsky's policy recommendations, or what he called reforms. Minsky had strong opinions, although the opinions he held about diagnosing the causes of financial instability were stronger than his opinions about the appropriate remedies.
Minsky's reforms feature four categories: fiscal, employment, industrial, and financial. In respect to fiscal policy, he advocated running a large enough public sector so that fiscal deficits could offset dramatic decreases in aggregate demand in the private sector. At the same time, Minsky cautioned against the public sector becoming too large. He also recommended abolishing the corporate income tax, because he thought that the tax deductibility of interest encourages excessive leverage. In respect to employment policy, he advocated having public employment programs in place to keep employment from plummeting. Minksy's model for employment policy was the collection of programs from the New Deal: Civilian Conservation Corps, National Youth Administration, and Works Progress Administration. In respect to industrial policy, he advocated having measures in place to keep systemically important firms from becoming too large, therefore too big to fail. In respect to financial policy, he advocated having the Fed play a more active role in financing at the discount window, so as to keep tabs of the growth in speculative and Ponzi financing.
The FCIC report is an interesting document, featuring a majority position is very much in line with Minsky's perspective, and a minority position which argues that excessive government intervention in the mortgage market, through Fannie Mae and Freddie Mac, was largely responsible for the financial crisis. Almost surely, the authors of the minority report would reject Minsky's perspective on the root causes of economic instability.
The concept of self-interest is at the heart of modern economics, and perceived selfinterest drives the behavior of policy makers, economists, and media editors as much as it drives the behavior of investors and corporate managers. Academics have intellectual capital to protect. For Minsky's perspective to gain widespread acceptance, it is not enough that the position he articulated be correct. Confirmation bias is very strong. Minsky's critique of both Keynesians and neoclassicists is such that members of both major camps would need to accept evidence disconfirming their views.
Those with neoclassical leanings will be reluctant to accept the views of a thinker who advocates strong government intervention to mitigate the dynamic underlying economic instability, especially his recommendation for an activist employment policy. Those with Keynesian leanings will be reluctant to accept the views of someone who contends that Keynesians misunderstood Keynes and developed models that were too accommodating of neoclassical elements. Both camps are prone to reject the idea that economic stability is impossible in a modern capitalist economy; and Minsky chided policy makers and the economists who advise them for suggesting otherwise. A similar remark applies to the media, whose private interests feature sensation seeking and controversy, as that is what sells. Minsky's pill might be hard to swallow for many: Confirmation bias will lead many patients to spit out their Minsky pills. Simon (1955) told us that full optimization is typically unattainable, and that instead we should employ sensible satisficing heuristics that are good enough. Gigerenzer (2008) told us to develop heuristics that are fast and frugal, meaning heuristics that are easy to implement and rely on small amounts of information. Perhaps what economic policy makers need are fast and frugal Minsky-based heuristics focused on limiting excessive leverage, excessive mismatching of assets and liability maturities, and excessive Ponzi finance. Haldane (2012) , which focuses on fast and frugal heuristics for leverage and risk, is a good start.
Conclusion
The global financial crisis provided a dramatic out-of-sample test of Hyman Minsky's ideas. He might not have had a well developed formal theory or a sophisticated econometric model; however, he did have a deep insight into the forces that generate economic instability and bring about financial crises. Despite all this, his insights are yet to be fully exploited.
Going forward, the question will be how to pursue an agenda that fruitfully applies Minsky's insights. For those insights to be useful, self-interested users will need to see how Minsky's ideas will best serve their interests. Part of the challenge will be intellectual and the rest will be psychological, as confirmation bias is very strong. In this last regard, we would be well to remember that it is because of the psychological issues that Minsky emphasized that the economic system is inherently unstable, and that crises are unavoidable. Nevertheless, what we can do is find "humane" ways, to use his term, that mitigate their impact.
